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ft. jjmkjmb, 8S*i«mft. jmin&^k«*xtt*-jK^ 

[Il*ii2] y Y-7 • JKK-^TIB*jE* 

ft. «*tmft, gssttt^ft. msnB-fk^atxtt*— #v 

■Jvvfoo V>ft < £ fc-«»£A±<ofiiiR*mi: 
ft 5 A«ffi»«»-&flcSr** b . 

#® t -r s ttftwt?&. 

I 0 0 0 1 1 
10 0 0 2] 

[0003] tS?feA^ttffl$nT^/t-&mrtiit Ltl± 

■T-y^Sr««PKt LTttflLfcHttWAMfy f-fr-Wtf- 
«?feeo||g^(z i !5 , flfaa^w^ilftW'frffij&sft < ?tc 

[ooo4] jbfEcontfcmft?!? yf ■jm ^ -^rnife 



jE«*«fls±»r, 0iJ;il;i:L i CoO,ii^imt 

05 Slxr*ffiSr«fi6LTV^5. 

[0 0 0 5] E®t^^t(73P^I^I4*?!J T'n fl/y, jtf 

u-^roHt-tt. #y y n=. M//U. (PAN) . 
10 Difuyt^K (PEO) . sKy 7s"fktf=y -r 
> (PVDF) pftffi^&y ^^AiStSr-g-tfm^? 

15 Lt7^; = !7Ai©J; 9ft&Jffii3J8li:. ^nv, tK 

[0 0 0 6] $ b(r^®S^)Ki3oVNT^T^5 t. SI 
20 fti^^y tttMBAirfcfcK:, 

(±*^ro0^i-^# < •bw-efoSc Hftw*&* 

OBMK&s* BMK. Pit*. aSMM**** 

25 ^(fbixSo 

[0 0 0 7] »», HfrSftfftAlifi. »m^T'fc4^ 

Sft(7)5^P>T-«Sftt4. ffiJ6»rJ:o-C*a-T-*SEI— ^(6J 
t^t^U-, m^O^^^mftS^W^^ilsi-i: LX 

si. mK)kmmtfMi>mftizttnx-tbzb\<"*.z>o 

[0 0 0 8] 

^ C 4 (4t^^P 8-287952 ^fB) „ 
[0 0 0 9] #tcy^m/5?WSrffl»'^-t«?&{wJ3V>X 

so (*«t 'j-sastfts. 
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[0010] ^mswtk Lxm^mis^ 

L tSiro 5SStm^S £ (6T $ -£ 5 r i: d 5 <t <,> o m 

mattes, 

[001 1 ] *&WteZ<D X 5 <cS6*OSeflHw**T« 

*®*&ttd:^TkiB;v^«^/i'^— £^&£• 
7Fi-:^M&&l^' ; ^:*^£ffl v ^#*«WK*?6S:fil*-r S - 

[0012] 

fcit>©^Kl *«WO*ili, ASS 

RmtWk l ftS%W±. 5 0li%«T«Iit'M 
[0 0 13] ±^L/cJ;9^*|gB^t'^-5*ST-li, A 

a* jg-g- s n -c 5 <o -e , ^siJ/^ ti An $ 

fciiirfcK:, :WHSMfeK«J#Jfli -hi" «. 

[0 0 14] 2M§!flro#7k«8?K®?&te. y ^ 

k. K-r • lit K-rprtt**«g«MTS:* 

^5 < t h-mm^±<ommunt 

fc— «»W±^*W*«: 1 S*%£JLh. 5 01I%« 
[0015] UlSLfcJ: ? <c*«W«=«S***«K« 

S§i)i'oS*f, KiM'*/u*M4S: 

[001 6 ] 



[001 7 ] *3?t6ro»<S»-«5yyu««»K«?fe 1 «3 

111, »tt«?IE«2t, JEffi2i»l*lU-CE$Jxfc1ff*t 
05 «*S3i:, IEH2St>*A®3±lr^$H7t-ir*y^m 

[0 0 18] -t LT. rw^/l-ttfl^frm^l I4> Vfr 

wmsmm 4 a* j&s $ htzmm 2 1 y/^m&me 4 & 

15 jA*4XTV>?) 0 

[0 0 19] jEffi2IA. JE«g*K***i-*lE*Jg* 

20 10020] iEmmydi£ki,T s&ki-5>mm<7>m 
shkjsx-c, &m&ft;fe. ^Hfikfl:*. xii#/fe<oiti# 

[0021] win. y wj><o&m • mm&mmistc 

yf?Afitt5i^, T i S 2> Mo S 2 , Nb S e 
gtffc<&, $ bt-tt^y T-tr^u^, /Ky t°a— /u-^coiib 

[0022] y f^A-fi-y© b'-y" • fltt h'-yzmm 
tfc !) f A^f t yfii 1 1 si^titt, l i ,mo 

nmvtmzxox&tj:*) . ii^o. os«±, 1. 10 

Z>m&&!g,Mk LTti, Co. Ni, Mnf/i^L 

iCoOj, L i N i 0 2 , LiNi.Co ,.,,0 2 (it 
' 0 < y < 1 T**>So ) , Li Mn 2 0 4 , L i MPO 

[0023] y ^•y^m^mtmt, w«E4r«^-e 

M?r^Dt5 C k fi*X'Z So 

[oo2 4] ^yt. Ai3», ■&mfs<ttomk&&mk& 

50 ixTv^o C«0ASft@(*i: Ltli. CT^Lli'SIS^co^: 
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[0 0 2 5] yf9A5rK-r. Bfc K-T'-e* 5«**t 

* Mf&-t s <t # k « , <£&<D^;tfgij^£i3s;bn 
[oo2 6] tz?>T\ &mmmwm\^m^bm&% 

-tOfcft, «&«#]gO«A0tt*®g$JfC<D?E*S£ 
[0 0 2 7] #$B93#fer4, «l**W«rffofclS*, * 

■WKWittSrJWlT* set & am bfc, 
[0028] -f-ftto*,-, *HJS<73^fii"(-^sy/^ii«? 

tftfHMBtttaiSfc. *«m»s »*tm«B, 

[0 0 2 9] «jt*ifi»«B^*P*.TiE-g'Sn5, SfrR* 

sri^t-tfc. $ bi-, mm&n<o'pte< t t>—nm 

[0 0 3 0] *ffig«j|t-e*j5»>i-4ft*IBi:jS-&$4x5 
»««WB. *HMKJIM8, *m«&fl2#*Xtt# 

- # ^ 7 y >r <o si*, m Rvtmm t m& s ti z> 

[0 0 3 1 ] SftttJMB. SS^mt&XfiHII 
«B<kSi*XI4*-sR>'7'5 y A^g^S 



[0 0 3 2] Hit, SJCRJMB. gUfttJIM&X 
05 K»Jt»fr*£*»::»L-C 5 OfiftSBSriSSiS t> IA/ 

10 A®fli®#£A®gfe«/f tw&#te(4^ 

-So 

[0 0 3 3] $ bK. »Jt:R»im=##JIM&XH:#-# 

bi', m.Mmftmm(Dmim$:m< 

:t^f>, r*xl4, fcftwfl^a.*^— $*a>«*J>«: 

ffl V ^5 (4igS T-(S4 V \ 
[0 0 3 4] let, P^*IM&K»i-5. «*t»«B. 

SK±, 5 0Sl«HT©«Itt5Ct^ WV^3E» 

#5. *fc, a^mfe\ 

3 Ofifig|5WTW$5IS-r'fo-5 <> 

35 [0035] f^vtmMwm 4 (4. mfif^isi: . h y 

[0 0 3 6] MMWiM-k LTii, LiPF s , L i B 
F 4 , L i N (CjFjSOj) 2 , L i N (CF 3 S 

[0037] h y -7i i4, ^y-^^t*: 

t> L < l4^n^^l/^cy^m«IKi4 5 . 1ST 1 m S/ 
45 cmEA±<7?>r*vei||t«Sr^i-t03-Cfclxtf, #1^* 
6*J<C«5tl4K^$n*v^ -W-vhy^^^y-^irUT 
(4, t'n il ^is? >\si>r=7 4 K, 7^!)o=hiJ;u, 
UVxi-df •> K. 7"n t°UV^-df-> K. XI4>^^y^- 
h y ^cr>7 h<K>'pt£< t t> 1 o*5. ^"3 ilL^fiti LT 
50 $*^*ft-&««stefflSlx5. A^Wlcii, sKyt'^y 
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Uyuzi h y ^ft^spif <b*xSo 
[0 0 3 8] i: UT He, 

— K S^^*—**— K 1, 2-v^ h 
[0 0 3 9] «E*13<*:5I4, ^ <DX 5ftjE«2&U t * 

[0 0 4 0] ^3S7 ^ /UA 6 14, ±ISm®#[£]<$: 5 

bTf4, ^7^f Sr^Jf S:: t^T-# 

So JR*#«S:»tf;i-S^5^^y^7>f /UAtcf4, # 

*^jDM*Srffltoftv\ 
[0 0 4 2] ±J*Ufci5ft*3R*o»llB^«ayyu« 

#a>J!MB«:'>ft < £ l 2> r t T\ 

#£±f*Q£-tf:S^<!:ft< , *ffiS^KSi:A@**^<t 
o«f ttt»»i i: tK**?SMo?iJffi»*«riRi±Sf 

?vu#tt£^-f-t><^i:ftSo 

[0 0 4 3] -t tt, ±a* U/c«t 5ft*HlE^^<St^ 

So 

[0 0 4 4] £1\ IESI2 <!: bTt4. jEffiffi4*Sr <!: 3S» 

S G ±EiEffi^'|0*S*»lir UTt4, ^*POJB#»JSrffl 
[0 0 4 5] Jfctw, iE«>'— h«r*tt(c«l9aji-c ^b 
"CJ4, T/u^ = £ A, l£lM4;i;h,ib0>&&ft if 

So 

[0 0 4 6] £*3I4, A«fi4Mr£t£*fflJ:fr 



05 JM**f&tein;iT, BRttSft* 

li«±^STO i ^ & ft sAiSMiR^^fflv * 

g||5:ll^: *a*T#5ra*\ JblE**g*«z4**q 
[0 0 4 7] &tw, h«r**«w«J5ai-. ^b 

So 

[0 0 4 8] iE«Hg«KJ12ir/**S»WJi±^ 

tf^vtmmmm 4 ^m^-r s Q ^^*tm«?iTJB 4 
u ±<«#lt^> y **#y 

[0 0 4 9] ro«!MC*«SrE*e«iWJlXtf 

25 -rswttcj: 9-^ h y ^x*y-7^^ttT, ie^s 

So 

[0 0 5 0] ^bT, JW±<7)J:5^bTf^»$nfc*tt 
CO IE® 2 b-nm3 t*. ^^lHfl4 
30 -^it-T^u;* U m^Wg^i-f-So £<b^, ~cd® 
««Ji*S:*#*rRl»-*lH]bT««*lllff 5 i-TSo 
[0 0 5 1] ro««*II]{*5 Sr. Ktttm^ 

40 [0 0 5 2] ftib\ ±SEb^Hl£^flS-ei4, ^^Q.IE 

Ltt«#lHl*6 t Lfci*«r«i:»»fTttWLfc*, 
*38MJ4C*xtcPfi^$nst^-CJ4ft< . ffiJB«^)iE« 
2 tJg»«^*ffi3 iSrOTLttSaifti: bfc»-& 

foSo 

[0 0 5 3] ±51!b5t3llSo^flgT^4, 



©SRl/^TK^gfMm* Wi§2 O O 2- 8 6 5 5 



l;ov >x 'bSffl'siHgT'fc So 

[0 0 5 4] £blc\ *«^lw«4^7Km«¥@®?&l4, 

TKM*icKBje<5F*b?>w kttt£< . £fc, ffa. *S«*<0 

&ttto(cov>Xk-_&mfa(co^Xt>iIffl^tgXfc5„ 
10 0 5 5] 

[HJ£0>J1 o#"lc\ ^^w^^ISr^ fro fell 
cQXf4&v\ 

[0 0 5 6] (HJgfiajl) *-f\ Aitro#oJ:5CU 
[0 0 5 7] A«e%K-e*>5»»Lyi:»^»»«r 9 

9 OfifigBt. *S#3U<!:bX# 
D (fxilrv?^^ K-co-^*t7/utoy 
nfc'uv) Srl.0fi»8|SiS:»-&UTA«-&*JS:W« 
U $ bl-^nSrN-^^/i — 2-fo y Kyic^f § 
-frX^y y-tti bfc„ tLT, :^7!)-?rAffiI 
«#T-fc3J?£ 20^ mWft*f5©MIl:i*l- irM^J 
b, n-^^U^^T-JE^^b. aSfrfEK 

bfc. fc*s. Affi**flco*ffiiS«5W«ro#»J*fflJ» 

tc , 00 x. ii- s/ ^ a-sso y - vmzfsm ltassi 1 t 

bfc, 

[0 0 5 8] jEffi&o^roj: ?{rbxf£Sabfc.„ 

[0 0 5 9] ST, KKUf ^AiKS^^hiSr^ 
A-itXO. 5 : 1 X* U 3^4> 9 0 O'CX* 5 

B#ffi&/£bX, lEffifS^Wt^SL i CoO^ifc, 

[0 0 6 0] &lc\ #t>*LfcL i C o 0 2 £ 9 1 fifigB 
bXJiiS£6 fiftSBi, ^*?fi|tbX^y 

(t'=!)7V7;l't7'f K— c o — ^^r-y-^/U-^o^n 
fuv) &1 0fi*»£&«^bTi£ffi-&JH«rPI8{U 

^y-tfi: b7c„ tLt, rro^7-y-SriE««*i*t 
ffcSf^ 2 0m mOffi^TyK = ?A?S<£>[5JElci§— 

£B#ic. esjx.iir/i'5-^Agswy- ki*S:*»lxje 

[0 0 6 1] i!fclc % ^i^®#pff;i£o ?tcbX 

[00 6 2] *fxfuy*-^-H:4 2. 5fiS 

i PF 6 £l 5S*8S£&ift^bT^!BJW«:W»bfc. 
croPlSgSiJ«D3 OfigSlHc. sKy (f=!J7>7^7 

•^K-co ^7/^0/01^7) SrlOfiftSB 

i, i^^vu*— — h£6 OfiftSBi-Srffi-g-bX© 
8?Mi§?K£IS?ffi!bfc. 0 
[0 0 6 3] C_co®fi¥§f?gji£SrE8eS4&Sfg. -MMmw 



sssrWfc 

[0 0 6 4] -frbX, J£*_b<D<fc ? K bXfESJ£;h,fcES 

-C«9-&*H2\ f^|S]l:t0t5Iit% 5cmX4 
cmxo. 4cm©|ltl5H):5:flf:, 

[0065] z<Dmm%m#*> ^yyntfuy/r/u 

5 ^ ^/t^f p y« 3 lil* b 5 7 h 7 -f 

[0066] mmm 2 > *g?s*f^ft5:Mt5 

15 £EJtfM±. tBW-b-C*««rffi«U 

[0 0 6 7] <«JS01J 3 > AS&HfcttS-S-tt Sr« rtJ-f 5 
PJtttmfe v t^mi&tWitS-8 0 : 2 OWiiJ^-i: bfc 
riJW^tt, **m fc|E3«»cbT:ft«*fiaRU 
20 **fc«V^-C^*«jMt«*«rf^tllbfc. 

[0 0 6 8] <Hlfe#l 4 > Affiffi«j|fja-&*Sr«J«i-4 
wJfcS: 7 0 : 3 0 bfc 

25 [0069] <mmm5) ^m^mm^^m^-r^ 
mKvtm&k&vtm&ik<D}£&6 o = 4 orofij-g-t bfc 

«s * jb v > x ^^mmwmm^wm b fc„ 
[oo7o] mmm e) a 

30 »jt«m»i:#ttm«B4:«3JtS: 5 0:5 0O*^i bfc 
riW^ii, 3fe«S«li 4r_ra«UrbXA«SrfNHb. 

[0 0 7 i] <JU£0ij 7 > ««««&fr«irai*;mi&Sr 

35 fS<h<£>Jt£8 0 : 2 0 t bfc C i «^f±, HM0iJ 

«fi?Km^^^Sbfc„ 

[0 0 7 2] (*SE0iJ8> *:R«fBKft&TgU*JIMB«r 

40 S&iWttSr6 0 : 4 0 <73f t bfc r <t ^(4, HJfEfiSJ 
l irlD^llr bXASISr^Sfb, rw^Srffl^X^/u^ 
*»««»Srff«bfc. 
[0 0 7 3] <H^CT 9 ) «^^f-SicR^X»tttm v 

45 ^H& s tC0it?r8 0 : 2 0 COf iJ-& t bfc ^ t W^li, H 

/^«»«*«1S:^» bfc, 
[0 0 7 4] <HJSCT 1 0 > = «:*.-CJB»»<t 

50 »J»«S<k^3ll t COtt^ 8 0 : 2 0 Offl^ t bfc C t 
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[0 0 7 5] <Hi£#l 1 1 > i»iiftxtA-*> 

JSi*-#^7!y^ £C9Jfc£:8 0 : 2 0 <Of"l£- £ Ufc 
r££t.*M4, HJBOTl tiD««-LT^ffiSr^SSL, re? 

[0 0 7 6] (SiJSfiSJ l 2 > »Jt £ BMKJSM& £ * 

[oo77] (ntfcCT i 3 > »w«m#e t ttttjRft t 

Si^HfS£^8 0 : 1 5 : 5 SttTfc 
S#5fCS-£-#£ffl^fc;i ££A*M4. Sitfe0iJ l £ t 

[0 0 7 8] iitmm 1 > LTttfi-JRJMB 
co^£fflWc;L£JS^I4. JlJ&#J l ir(^^(c:LT^^Sr 

[0079] <jt«5CT 2> nmf£<to'RiB i &#&mfirri> 
i*K#.m& t »rjmb t <o it * 9 9 . 5 : 0 . 5 <n% u-g- 

[0 0 8 0] <ttg?0iJ3> Affig«jKja-&flsS:«fiS;i-5 
fc**JR«&tWJtSr 3 0 : 7 0C0§ij-££ Vtz 

[0 0 8 1]. (itfttM 4 > A^g^® £ LT*RJM&«> 

[0 0 8 2] <ittS0iJ 5) 3$#ll£bHctt;iT%«#fS£ 
mtVtt* 4 0 : 6 0W#J-&£ Lfcn £«*M4. HffifiBJ 

[0 0 8 3] (it®tm 6 > BR*Hffii;«:iT«ittttJ!R«B 
ttm§Sb<Dkt$:4 0 : 6 OWfiJ-^i: LTti t^li. H 

[0 0 8 4] <tt^j 7> «*a«8^ft*.-c)Him«&<t« 

H^Mk^^t<73Jt5:4 0 : 6 0<7>IiJ-&£ LfcrtW 
»4. HlSei!ltl»ll:ur#*S:fRSU. ZCD^MZR 

[0 0 8 5] <Jt8S0iJ8> ^WISlcRxT* — jK^^" 

£# — y ^ £ C0tt?r 4 0:60 <7)fi|-£-£ L7c^ 



[0 0 8 6] <Jt«0U 9 > £ SMKJfMB £ 77 - 

S>7'7 y!?iii4 0 : 4 0 : 2 0 <OtfcTS"&$iXT<e 
05 5ft«Hf«Jfl«-&*Srffli,^- i:UA^»4. Hffitf!) 1 £|W] 

[0 0 8 7] -t Lt, Ui±W«t ptzUTf^Sa^iX^y^ 
io PISft&a, *«HS4Mr©tt«***rMJEU Sfcfc. 

[0 0 8 8] ^^^H^-AffiS^WSP^otajHSSSS 

15 [0 0 8 9] T^fHlfitK^tt, EUm^-f ijC, tl 3 
Omni, f $2 0 0mm©*l3W 1 ASgiili 3 a 
SBCttff-T'l 0 £lfi<9 , $ ^{-r.»^@*m<$:3 

20 u*«l lKStfLTzMP^fi, -t-^*?*>E4^^glB^ 
(6ltr?|o3S?) iticit 1 0 c mtil^UTto C<7?B#!c 
SLfc^<W8fitfc*]«&a£ Lfco 
[0 0 9 0] *«g«fcK0>Srt*S*i::o^TI4. PIU* 

25 2 0^SL Z<D="( ^mW&2 O ^fflV^Tl ; PffiL 
fc. 

[0 0 9 1] =^ xSlft 2 0 ©M^fti: £ 
-r±i£(0^& £ IrU-HK LT^# bixSAS-S*] £ 
/ii=7Wr^ (=y^«H2 0^m) ±lr 

* ixfc - y ^> y ittS l 

5. 5mm©B«lljT*.S<:il:±!)^l'^f« 

[0092] vj-v^&mm&ieiMkmmMtzn 

35 *»ft<wtl:J:93Ei2 2ttfc. 

[0 0 9 3] ji^U-^*— jH^-— h£, yofl/ 

— h £W^^ft?l^-^^(w, L i PF 6 ^ 
lmo 1 / 1 <r>&£X'®M£-& : b^k\z£<9#frW,mm 

40 [0 0 9 4] K±©J:9i:LT#bnfc^S2 1^ffi 
fe2 3iCl)Jl^U, ES2 2 SriE<®te2 4i^lR^L, lEfcJ 
2 2 i:*@2 1 £<DFb1(^ sK y 7*0 f U VSJ#-?LSH^ 
b^S-fe^U— ^ 2 5 SrSeLfco iE^te2 4St>'*1S 
ffi2 3rt!^^7K«S?ffiSriiAL, Iiffi2 4t«£&2 

45 3 £ -7" h 2 6 Sr^L.r^L*6T@^1--5C 

£lwj;t), liii^Omm, l?$^52. 5 m m (O => 4 > 
Sl%2 0 ^^SULfco 
[0 0 9 5] ^LT, '&hixtz^s< ^mm&2 0l:o^ 
X, IfSgf© 1 0^W^?t®Sr^mffi!c«jjS3EI|T'T 

50 fi80V*-em\ 1 0^fffi^m»lt«t®Srftllt ISE 
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1. 5 VRg-Cfrofco ;L<7>BS0>#«SS££ffigftlt^ 
[0 0 9 6] ^SMfrtti: UTtt, ^Mfc««Mf«ttKo 

Jfcld3 C^3&«SlEtt«S:»ih*EE3. 2VHtm^t 
*>&*WM*»«T?<0fcH*«r 1/5 Ctw*f-rs 1 0 o# 

[0 0 9 7] 1^^M$14<h LTte, ^ti^tt, 



2 3 < CT^m»S^mffi^m^±PS4. 2V*TtTV\ Ik 

(i, ittst^2i«Ri*ttt (i/2c) co^msfisrm 

^j^lhmi£3. 2 VKT^ofco rnSrlt^f^^irL 

(glt>f^;H) ^l/5Ci:»t5l00»*tt 
[0 0 9 8 ] **£0iJ 1 1 3 , JfcRffl 1 -fcfclStfl 

10 [0 0 9 9] 

[ii] 
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(54) NEGATIVE ELECTRODE AND NON AQUEOUS ELECTROLYTE CELL 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous electrolyte cell having high capacity and 
high cycle characteristics, and showing high volume energy density also in a large current 
discharge by using a scale-like graphite having high discharge capacity as a negative electrode 
active material. 

SOLUTION: The negative electrode consists of a scale-like graphite which is a negative electrode 
active material, and a mixture of the negative electrode active materials containing at least one or 
more kinds of carbon material among a spherical graphite, a massive graphite, fiber-like graphite, 
and a graphitization- resistant carbon or a carbon black. And, the mixture of the negative electrode 
active materials contains the above one or more kinds of carbon materials in a range of not less 
than 1 weight %, and not more than 50 weight %. 



CLAIMS 



[Claim(s)] 

[Claim l] the negative-electrode active material which is a negative-electrode active material 
consists of at least one or more kinds of carbon materials among scale-like graphite, nodular 
graphite and massive graphite, fibrous graphite, and difficulty graphitized carbon, or carbon 
black - a mixture -- containing - the negative-electrode active material concerned - the negative 
electrode characterized by a mixture containing the one or more above-mentioned kinds of carbon 
materials in 1 % of the weight or more and 50% of the weight or less of the range. 
[Claim 2] The positive electrode which has the positive active material in which a dope and a 
dedope of a lithium are possible, and the negative electrode which has the negative -electrode 
active material in which a dope and a dedope of a lithium are possible, It has nonaqueous 
electrolyte which intervenes between a positive electrode and a negative electrode. The 
above-mentioned negative electrode The scale like graphite which is a negative electrode active 



material, nodular graphite and a massive graphite, a fibrous graphite, the negative -electrode 
active material which consists of at least one or more kinds of carbon materials among difficulty 
graphitized carbon or carbon black -- a mixture - containing - the negative-electrode active 
material concerned - the nonaqueous electrolyte cell characterized by a mixture containing the 
one or more above-mentioned kinds of carbon materials in 1 % of the weight or more and 50% of 
the weight or less of the range. 

[Claim 3] The above-mentioned nonaqueous electrolyte is a nonaqueous electrolyte cell according 
to claim 2 characterized by being the gel electrolyte with which a matrix polymer comes to make 
the nonaqueous electrolyte containing an electrolyte and a swelling solvent into gel. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a nonaqueous electrolyte cell. 
[0002] 

[Description of the Prior Art] In recent years, cordless-izing including electronic equipment, such 
as a cellular phone and a book type personal computer, and portable ization progress, and a thin 
shape and small and lightweight pocket electronic equipment are developed one after another. 
Moreover, the amount of the power used increases by diversification of a device, and the need over 
high-capacity izing of the cell which is the energy source of these electronic equipment, especially 
a rechargeable battery is increasing. 

[0003] There are a lead accumulator and a nickel-cadmium battery as a rechargeable battery used 
from the former, and the nickel hydride battery and the lithium ion battery are put in practical 
use as a new rechargeable battery. However, since these rechargeable batteries were using the 
liquefied electrolyte as an electrolyte, they had the problem of the liquid spill from a cell. Then, 
the solid electrolyte rechargeable lithium-ion battery which used as an electrolyte the polymer gel 
swollen with the electrolytic solution was developed that such a problem should be solved. By 
development of this solid electrolyte rechargeable lithium ion battery, worries about the liquid 
spill from a cell disappeared, and development of the rechargeable battery which are small, a 
light weight, and a thin shape and has high energy density was attained. 
[0004] If the configuration of the above-mentioned solid electrolyte rechargeable lithium-ion 
battery is explained, the positive-active-material layer containing LiCo02 and a graphite is 
formed on the positive -electrode charge collector which consists of aluminum sheet metal, and the 
positive electrode is constituted. Moreover, on the negative -electrode charge collector which 
consists of copper sheet metal, the negative -electrode active material layer containing carbon, 
corks, graphite, etc. is formed, and the negative electrode is constituted. 

[0005] It consists of polypropylene, polyethylene, etc. between a positive electrode and a negative 
electrode, and the separator which is the thin film which has pore is incorporated. And between 
these electrodes and a separator, the sandwich structure with which the gel electrolyte made to 
swell a polyacrylonitrile (PAN), polyethylene oxide (PEO), and a giant molecule like 
polyvinylidene fluoride (PVDF) with the electrolytic solution containing lithium salt was filled up 
is taken. Moreover, packaging of these unit cells (unit cell) that became sandwich structure is 
carried out by the enclosure material which consisted of a metal thin film like aluminium foil as a 



container for enclosure, and plastic film, such as nylon, polyethylene, polypropylene, and 
polyethylene terephthalate. 

[0006] When it furthermore sees about a negative -electrode active material, there is restoration 
nature how a lot of graphites can be stuffed in limited volume called a cell with the lithium 
occlusion of the graphite itself and emission capacity. If this is not only a graphite but powder, it 
will be greatly influenced by the configuration. When the configuration of the powder of a 
graphite is considered, the shape of a globular shape, massive, and a scale, fibrous, etc. are 
mentioned. 

[0007] Usually, although a solid electrolyte negative electrode applies the mixture of a graphite 
and a binder to both sides of the metal thin film which is a charge collector, or one side, rolls this 
out suitably and it is formed Among the graphites of each above-mentioned configuration, 
according to the description that a particle carries out orientation of the scale-like graphite in the 
same direction with rolling, close nature is large and it can be said that it is the ingredient with 
which restoration nature was also most excellent in the scale-like graphite as a negative electrode 
ingredient of the graphite origin from large next doors and these points. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when using a scale -like graphite as a 
negative -electrode active material, there is a problem which must be solved. Although restoration 
nature goes up in the first place with rolling since a scale-like graphite has the large stacking 
tendency Conversely, the cell reaction which was an electrode surface part since an electrolyte did 
not permeate the interior of an electrode when restoration nature goes up too much, the hole part 
in an electrode is restricted and the electrode of a cell is formed is not performed. The technical 
problem are not suitable for the decline in a reaction utilization factor or heavy load discharge of 
an electrode arises (JP,8-287952,A). 

[0009] In the cell especially using a gel electrolyte, in order to solve the above technical problems, 
it is needed for the gel electrolyte itself to permeate into an electrode. Since viscosity is very high 
as compared with the liquid system electrolyte of the former [ electrolyte / gel ], osmosis into an 
electrode paint film cannot take place easily. Therefore, it compares with the case of the liquid 
system electrolyte which will be solved if only osmosis of the electrolytic solution is taken into 
consideration, and it becomes much more important to secure the suitable hole in an electrode. 
[0010] When only a scale -like graphite is used for the second as a negative -electrode active 
material and an electrode is formed in it, by expansion contraction at the time of an active 
material repeating [ the binding property between a charge collector and an active material ] 
charge and discharge, since it is low as compared with them, such as nodular graphite, etc., 
exfoliation of the active material from an electrode arises and a cycle property falls. The problem 
of making a binder component increase, in order to prevent this making the charge -and -discharge 
capacity of an electrode fall as a result arises. 

[0011] This invention is proposed in view of such the conventional actual condition, and it has 
high capacity and a high cycle property using the scale -like graphite which has a discharge 
capacity high as a negative electrode active material, and aims at offering the nonaqueous 
electrolyte cell using the negative electrode and it which show high volume energy density also in 
high current discharge. 
[0012] 

[Means for Solving the Problem] the negative -electrode active material with which the negative 
electrode of this invention consists of at least one or more kinds of carbon materials among 



scale like graphite [ which is a negative -electrode active material ], nodular graphite and massive 
graphite, fibrous graphite, and difficulty graphitized carbon, or carbon black - a mixture - 
containing ■■ the negative-electrode active material concerned — a mixture is characterized by 
containing the one or more above-mentioned kinds of carbon materials in 1 % of the weight or 
more and 50% of the weight or less of the range. 

[0013] In the negative electrode concerning this invention which was mentioned above, since the 
graphite of other configurations of nodular graphite, massive graphite, fibrous graphite, and 
difficulty graphitized carbon or carbon black is mixed by the scale -like graphite which is a 
negative-electrode active material, while raising the binding property of a negative -electrode 
active material layer and a negative -electrode charge collector, without making a binder 
component increase, the use effectiveness of a negative -electrode active material improves. 
[0014] Moreover, the nonaqueous electrolyte cell of this invention is equipped with the 
nonaqueous electrolyte which intervenes between the positive electrode which has the positive 
active material in which a dope and a dedope of a lithium are possible, the negative electrode 
which has the negative electrode active material in which a dope and a dedope of a lithium are 
possible, and a positive electrode and a negative electrode, and the negative -electrode active 
material with which the above-mentioned negative electrode consists of at least one or more kinds 
of carbon materials among scale like graphite [ whose nonaqueous electrolyte cell of this 
invention is a negative-electrode active material ], nodular graphite and massive graphite, fibrous 
graphite, and difficulty graphitized carbon, or carbon black a mixture ** containing -- the 
negative -electrode active material concerned -- a mixture is characterized by containing the one 
or more above-mentioned kinds of carbon materials in 1 % of the weight or more and 50% of the 
weight or less of the range. 

[0015] By the nonaqueous electrolyte cell concerning this invention which was mentioned above, 
while raising the binding property of a negative -electrode active material layer and a 
negative-electrode charge collector even if it does not make a binder component increase since the 
graphite of other configurations of nodular graphite, massive graphite, fibrous graphite, and 
difficulty graphitized carbon or carbon black is mixed by the scale-like graphite which is a 
negative -electrode active material, the use effectiveness of a negative-electrode active material 
improves. And the nonaqueous electrolyte cell concerning this invention using such a negative 
electrode has high capacity and a heavy load, and a high cycle property. 
[0016] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. 
[0017] The example of 1 configuration of the gel electrolyte cell 1 concerning the gestalt of this 
operation is shown in drawing 1 and drawing 2 . This gel electrolyte cell 1 is equipped with the gel 
electrolyte layer 4 formed on the band-like positive electrode 2, the band-like negative electrode 3 
which countered with the positive electrode 2 and was arranged, and a positive electrode 2 and a 
negative electrode 3. 

[0018] And this gel electrolyte cell 1 is covered with the sheathing film 6 with which the electrode 
winding object 5 which was wound around the longitudinal direction, and which is shown in 
drawing 3 consists of an insulating material, and is sealed while the laminating of the positive 
electrode 2 with which the gel electrolyte layer 4 was formed, and the negative electrode 3 with 
which the gel electrolyte layer 4 was formed is carried out. And the positive -electrode terminal 7 
is connected to a positive electrode 2, the negative -electrode terminal 8 is connected to the 
negative electrode 3, respectively, and these positive -electrode terminals 7 and negative -electrode 



terminals 8 are put between the obturation section which is the periphery section of the sheathing 
film 6. 

[0019] The positive-active-material layer in which a positive electrode 2 contains positive active 
material is formed on both sides of a positive -electrode charge collector. As this positive -electrode 
charge collector, metallic foils, such as aluminium foil, are used, for example. 
[0020] As positive active material, a metallic oxide, metallic sulfide, or a specific macromolecule 
can be used according to the class of cell made into the purpose. 

[0021] For example, when considering as the lithium cell using the dissolution and a deposit of a 
lithium, macromolecules, such as polyacethylene and polypyrrole, can also be used for the 
metallic sulfide which does not contain the lithium of TiS2, M0S2, NbSe2, and V2O5 grade or oxide, 
and a pan. 

[0022] When considering as the lithium ion battery using the dope and dedope of a lithium ion, 
the lithium multiple oxide which makes a subject Li x M02 (the inside M of a formula expresses the 
transition metals more than a kind, and x changes with charge -and- discharge conditions of a cell, 
and it is usually 0.05 or more and 1.10 or less.) can be used. As transition metals M which 
constitute this lithium multiple oxide, Co, nickel, Mn, etc. are desirable, as the example of such a 
lithium multiple oxide LiCo02, LiNiCte, and LiNi y Coi- y 02 (it is 0< y<l among a formula.), and 
LiMmCK LiMP04 (M expresses the transition metals more than kinds, such as Fe, among a 
formula), etc. can be mentioned. One kind may be independently used for these lithium multiple 
oxides, and two or more sorts may be mixed and used for them. 

[0023] A lithium multiple oxide can generate the high voltage and serves as positive active 
material which was excellent in energy density Two or more sorts of such positive active material 
may be collectively used for positive active material. Moreover, when forming a 
positive -active -material layer using the above positive active material, a well-known electric 
conduction agent, a well-known binder, etc. can be added. 

[0024] Moreover, the negative -electrode active material layer in which a negative electrode 3 
contains a negative -electrode active material and a binder is formed on both sides of a 
negative -electrode charge collector. As this negative -electrode charge collector, metallic foils, such 
as copper foil, are used, for example. A dope and the carbon material which can be dedoped are 
used for a negative -electrode active material in a lithium. 

[0025] A scale-like graphite is used although a lithium is specifically later mentioned as a dope 
and a carbon material which can be dedoped. And in addition to the scale -like graphite which is a 
negative -electrode active material, and the scale -like graphite concerned, by this gel electrolyte 
cell, at least one or more kinds of carbon materials are contained among nodular graphite, 
massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black. Moreover, 
when forming a negative electrode active material layer using the above negative-electrode active 
materials, a well-known binder etc. can be added. 

[0026] By the way, the binder used for a negative -electrode active material layer does not have 
lithium occlusion emission capacity like a negative -electrode active material. Therefore, the 
increment in the amount of binders will lead to fill deterioration of a negative-electrode active 
material, and will reduce charge -and -discharge capacity. 

[0027] Without making a binder component increase to the scale-like graphite which is a 
negative -electrode active material by mixing at least one kind of graphite of other configurations, 
as a result of inquiring wholeheartedly, this invention persons could improve the use effectiveness 
of a negative -electrode active material while raising the binding property of a negative -electrode 



active material layer and a negative -electrode charge collector, and they found out that high 
capacity and a heavy load, and the nonaqueous electrolyte cell in which a high cycle property is 
shown were realizable by that cause. 

[0028] That is, in addition to the scale-like graphite which is a negative-electrode active material, 
and the scale-like graphite concerned, by the gel electrolyte cell 1 concerning the gestalt of this 
operation, at least one or more kinds of carbon materials are contained among nodular graphite, 
massive graphite, fibrous graphite, and difficulty graphitized carbon or carbon black. 
[0029] As for nodular graphite and massive graphite, fibrous graphite, and difficulty graphitized 
carbon, or carbon black, itself has lithium occlusion emission capacity like a scale-like graphite. 
[ which are mixed in addition to a scale-like graphite ] By mixing at least one or more kinds of 
these carbon materials, the binding property of a negative -electrode active material layer and a 
negative -electrode charge collector was able to be raised, without making a binder component 
increase. Furthermore, a suitable, suitable hole will be formed by mixing at least one or more 
kinds of a carbon material, and it becomes the structure where the dope and dedope of the lithium 
ion to the scale -like graphite which is a negative -electrode active material are easy to be 
performed. The cell in which a heavy load property and a high cycle property are shown can be 
obtained raising the utilization factor of a scale like graphite and holding a high 
charge -and-discharge capacity by this. 

[0030] the negative -electrode active material which consists of a carbon material beyond the 
Norikazu class when the amount of nodular graphite [ which is mixed with the scale -like graphite 
which is a negative-electrode active material ], massive graphite, fibrous graphite, and difficulty 
graphitized carbon, or carbon black is mixed with a scale-like graphite -- it is desirable that it is 
the range below 50 weight sections more than 1 weight section to the whole mixture. 
[0031] the amount of mixing of nodular graphite, a massive graphite, a fibrous graphite, difficulty 
graphitized carbon, or carbon black a negative -electrode active material - a mixture - to the 
whole, in case of under 1 weight section, the effectiveness which raises the adhesion of a 
negative -electrode charge collector and a negative -electrode active material layer is inadequate, 
exfoliation will arise in connection with a long-term charge cycle in the interface of a 
negative -electrode charge collector and a negative -electrode active material layer, and a cycle 
property will fall. 

[0032] moreover, the amount of mixing of nodular graphite, a massive graphite, a fibrous graphite, 
difficulty graphitized carbon, or carbon black - a negative-electrode active material - a mixture - 
if 50 weight sections are exceeded to the whole, shortly, the rate of the scale-like graphite which is 
a negative -electrode active material will decrease, and a capacity fall will be caused, in addition, 
the amount of mixing of nodular graphite, a massive graphite, a fibrous graphite, difficulty 
graphitized carbon, or carbon black -- a negative -electrode active material - a mixture - if 20 
weight sections are exceeded to the whole, the binding property of a negative -electrode charge 
collector and a negative -electrode active material layer will not improve greatly any more. 
Moreover, it becomes a value large enough. 

[0033] Furthermore, when mixing nodular graphite or carbon black to a scale-like graphite, since 
the charge-and-discharge capacity per unit weight of these nodular graphite or carbon black is 
low as compared with the charge -and-discharge capacity of a scale -like graphite, the effectiveness 
of the increment in capacity will reduce it by half with rate reduction of a scale-like graphite. 
Furthermore, since reduction of a scale -like graphite causes the increment in electrode spreading 
thickness, this causes reduction of the volume energy density of a cell. Moreover, although a 



capacity fall is not produced when mixing difficulty graphitized carbon to a scale-like graphite, 
since a gently-sloping discharge curve peculiar to difficulty graphitized carbon is shown, it is not 
suitable to use for applications, such as a cellular phone. 

[0034] therefore, the amount of mixing of nodular graphite and massive graphite, fibrous graphite, 
and difficulty graphitized carbon, or carbon black - a negative -electrode active material ** a 
mixture - while raising the binding property of a negative -electrode active material layer and a 
negative -electrode charge collector, holding a high charge -and -discharge capacity to the whole by 
considering as the range below 50 weight sections more than 1 weight section, the use 
effectiveness of a negative -electrode active material can be raised, and a heavy load property and 
a high cycle property can be realized. [ to a scale-like graphite ] moreover, the more desirable 
amount of mixing of the amount of mixing of nodular graphite, massive graphite, fibrous graphite, 
and difficulty graphitized carbon or carbon black - a negative -electrode active material - a 
mixture - it is the range below 30 weight sections more than 5 weight sections to the whole. 
[0035] The gel electrolyte layer 4 contains an electrolyte salt, a matrix polymer, and the swelling 
solvent as a plasticizer. 

[0036] independent [ in the lithium compound of LiPFe, LiBF 4 , LiN (C2F 5 S0 2 )2, LiN (CFsSC^k or 
LiCF3S03 grade ] as an electrolyte salt - or it can be mixed and used. Also in it, it is desirable to 
use LiPF6 from viewpoints, such as ion conductivity. 

[0037] Moreover, if the gel electrolyte with which a polymer simple substance or this was used for 
the matrix polymer shows the ionic conductivity of 1 or more mS/cm at a room temperature, 
especially chemical structure will not be limited. As this matrix polymer, the compound with 
which at least one of vinylidene fluoride, acrylonitrile, ethylene oxide, propylene oxide, or 
methacrylnitrile is contained as a repeat unit is used. Specifically, poly vinylidene fluoride, a 
polyacrylonitrile, polyethylene oxide, polypropylene oxide, or poly methacrylnitrile is mentioned. 
[0038] moreover, independent [ in non aqueous solvents such as ethylene carbonate, propylene 
carbonate, dimethyl carbonate, ethyl methyl carbonate, diethyl carbonate, y butyrolactone, 
ethyl propyl carbonate, dipropyl carbonate, butyl propyl carbonate, dibutyl carbonate, 1, 
2-dimethoxyethane, 1, and 2-diethoxy ethane, ] as a swelling solvent -- or it can mix and use. 
[0039] The electrode winding object 5 is formed by doubling the field which applied the gel 
electrolyte layer 4, after applying the gel electrolyte layer 4 mentioned above on each one side of 
such a positive electrode 2 and a negative electrode 3. 

[0040] The sheathing film 6 holds the above-mentioned electrode winding object 5. The sheathing 
film 6 is formed with the sheet-like laminate film of the heat-sealing type which consists of for 
example, a sheathing protective layer, an aluminum layer, and a heat joining layer (lamination 
innermost layer). 

[0041] Here, plastic film etc. can be mentioned as the quality of the material of a heat joining 
layer and an external protective layer. Although polyethylene, polypropylene, nylon (trade name), 
etc. are used for the plastic film which forms a heat joining layer, if it is thermoplastic plastic 
material, the raw material will not be asked. 

[0042] Without making a binder component increase to the scale -like graphite which is a 
negative -electrode active material by mixing at least one kind of graphite of other configurations, 
as for the gel electrolyte cell 1 concerning a gestalt of this operation which was mentioned above, 
the binding property of a negative -electrode active material layer and a negative-electrode charge 
collector can both raise the use effectiveness of a negative -electrode active material as it is high, 
and thereby, it shows high capacity and a heavy load, and a high cycle property. 



[0043] And the gel electrolyte cell 1 concerning a gestalt of this operation which was mentioned 
above is manufactured as follows. 

[0044] first, the positive electrode which contains positive active material and a binder as a 
positive electrode 2 - in a mixture, by [ used as a positive-electrode charge collector ] applying to 
homogeneity and drying, for example on metallic foils, such as aluminium foil, a 
positive-active-material layer is formed and a positive -electrode sheet is produced, the 
above-mentioned positive electrode - and also it can use a well-known binder as a binder of a 
mixture - the above-mentioned positive electrode a well-known additive etc. can be added to a 
mixture. 

[0045] Next, a positive-electrode sheet is cut down to band-like. And lead wire is welded to the 
agenesis part of a positive-active-material layer, and it considers as the positive -electrode 
terminal 7. Aluminum, titanium, or these alloys are mentioned as an example of the ingredient 
used for the positive -electrode terminal 7. Thus, the band-like positive electrode 2 is obtained. 
[0046] moreover, the negative electrode with which a negative electrode 3 contains a 
negative -electrode active material and a binder -- in a mixture, by [ used as a negative -electrode 
charge collector ] applying to homogeneity and drying, for example on metallic foils, such as 
copper foil, a negative -electrode active material layer is formed and a negative -electrode sheet is 
produced, here - this negative electrode - the scale-like graphite which is a negative electrode 
active material at a mixture, and the scale-like graphite concerned - in addition, the 
negative-electrode active material which consists of at least one or more kinds of carbon materials 
among nodular graphite, massive graphite, fibrous graphite, and difficulty graphitized carbon or . 
carbon black - a mixture is used, moreover, the above-mentioned negative electrode and also it 
can use a well-known binder as a binder of a mixture - the above-mentioned negative electrode - 
a well-known additive etc. can be added to a mixture. 

[0047] Next, a negative electrode sheet is cut down to band-like. And lead wire is welded to the 
agenesis part of the negative electrode active material layer of a negative -electrode charge 
collector, and it considers as the negative electrode terminal 8. Copper, nickel, or these alloys are 
mentioned as an example of the ingredient used for the negative electrode terminal 8. Thus, the 
band-like negative electrode 3 is obtained. 

[0048] Next, the gel electrolyte layer 4 is formed on a positive-active-material layer and a 
negative -electrode active material layer. In order to form the gel electrolyte layer 4, first, an 
electrolyte salt is dissolved in a non aqueous solvent, and nonaqueous electrolyte is produced. And 
a matrix polymer is added to this nonaqueous electrolyte, it stirs well, a matrix polymer is 
dissolved, and a sol-like electrolytic solution is obtained. 

[0049] Next, specified quantity spreading of this electrolytic solution is carried out on a 
positive-active-material layer and a negative-electrode active material. Then, by cooling at a room 
temperature, a matrix polymer gels and the gel electrolyte layer 4 is formed on a 
positive-active-material layer and a negative -electrode active material. 
[0050] And the band-like positive electrode 2 and band-like negative electrode 3 which were 
produced as mentioned above are made to rival through the gel electrolyte layer 4, are pressed, 
and let them be an electrode layered product. Furthermore, this electrode layered product is 
wound around a longitudinal direction, and it considers as the electrode winding object 5. 
[0051] While inserting this electrode winding object 5 into the last with the sheathing film 6 
which consists of an insulating material, and obturating the periphery edge of the sheathing film 
6 at it and putting the positive -electrode terminal 7 and the negative -electrode terminal 8 



between it at the obturation section of the sheathing film 6, the electrode winding object 5 is 
sealed in the sheathing film 6. Furthermore, it heat-treats to the electrode winding object 5 in the 
condition of having packed with the sheathing film 6. The gel electrolyte cell 1 is completed as 
mentioned above. 

[0052] In addition, although the case where carried out the laminating of the band-like positive 
electrode 2 and the band-like negative electrode 3, and wound around the longitudinal direction 
further and it considered as the electrode winding object 6 was mentioned as the example and the 
gestalt of operation mentioned above explained it, this invention is not limited to this, and when 
the laminating of the rectangle like positive electrode 2 and the rectangle -like negative electrode 
3 was carried out and being considered as the electrode layered product, or also when an electrode 
layered product is folded up by turns, it can be applied. 

[0053] Moreover, although the gel electrolyte cell 1 which used the gel electrolyte was mentioned 
as the example and the gestalt of operation mentioned above explained it as a nonaqueous 
electrolyte cell, this invention is not limited to this and can be applied also about the nonaqueous 
electrolyte cell using nonaqueous electrolyte, and the solid electrolyte cell using the solid 
electrolyte which does not contain a swelling solvent. 

[0054] Furthermore, the nonaqueous electrolyte cell concerning this invention is not limited 
especially about the configuration, and can make a sheet mold, cylindrical, a square shape, a coin 
mold, etc. a thin shape and the various magnitude of large-sized **. Moreover, this invention is 
[ primary cell ] applicable also about a rechargeable battery. 
[0055] 

[Example] Although the example performed next that the effectiveness of this invention should be 

checked is explained, this invention is not limited to this. 

[0056] <Example 1> The negative electrode was produced as follows first. 

[0057] the negative -electrode active material which serves as [ nodular graphite ] 99 weight 

sections from the powder which mixed 1 weight section in the ground scale -like graphite which is 

a negative -electrode active material - a mixture - as 90 weight sections and a binder - Poly 

(vinylidene fluoridecohexafluoropropylene) - 10 weight sections - mixing - a negative electrode 

- prepared the mixture, the N-methyl-2-pyrrolidone was made to distribute this further, and it 
considered as the shape of a slurry. And this slurry was applied to homogeneity to both sides of 
band-like copper foil with a thickness of 20 micrometers which is a negative -electrode charge 
collector, compression molding was carried out with the roll press machine after desiccation, and 
the negative electrode was produced. In addition, the lead wire made from nickel was welded to 
the agenesis part of the negative -electrode active material layer of a negative -electrode charge 
collector, and it considered as the negative-electrode terminal. 

[0058] Moreover, the positive electrode was produced as follows. 

[0059] First, a lithium carbonate and cobalt carbonate were mixed at a rate of 0.5-1 by the mole 
ratio, it calcinated at 900 °C among air for 5 hours, and LiCoC>2 used as positive active material 
was obtained. 

[0060] next, obtained LiCo02 - as 91 weight sections and an electric conduction agent a 
graphite - as 6 weight sections and a binder Poly (vinylidene fluoride -co-hexafluoropropylene) 

- 10 weight sections - mixing a positive electrode -* prepared the mixture, the 
N-methyl-2 pyrrolidone was made to distribute this further, and it considered as the shape of a 
slurry And this slurry was applied to homogeneity to both sides of band-like aluminium foil with 
a thickness of 20 micrometers which is a positive -electrode charge collector, compression molding 



was carried out with the roll press machine after desiccation, and the positive electrode was 
produced. In addition, the lead wire made from aluminum was welded to the agenesis part of the 
positive-active-material layer of a positive -electrode charge collector, and it considered as the 
positive -electrode terminal. 

[0061] Next, the gel electrolyte layer was obtained as follows. 

[0062] First, propylene carbonate was mixed with the 42.5 weight sections for ethylene carbonate, 
15 weight sections were mixed with the 42.5 weight sections for LiPF6, and the plasticizer was 
prepared. In 30 weight sections of this plasticizer, 60 weight sections were mixed [ Poly 
(vinylidene fluoride-co-hexafluoropropylene) ] with 10 weight sections for dimethyl carbonate, and 
the electrolytic solution was prepared in them. 

[0063] On the positive-active-material layer and the negative electrode active material layer, this 
electrolytic solution is applied to homogeneity, and was infiltrated, it was left in ordinary 
temperature for 8 hours, dimethyl carbonate was evaporated and removed, and the gel electrolyte 
layer was obtained. 

[0064] And the 5cmx4cmx0.4cm electrode winding object was acquired by making the side in 
which the gel electrolyte layer was formed in the positive electrode produced as mentioned above 
and the negative electrode counter, and winding around lamination and a longitudinal direction. 
[0065] The gel electrolyte cell was obtained by sealing this electrode winding object with the 
laminate film which consists of a three- tiered structure of polypropylene / aluminum / nylon. In 
addition, the positive-electrode terminal and the negative electrode terminal were put between 
the obturation section of a sheathing film at this time. 

[0066] <an example 2> a negative -electrode active material -- except 95-5 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, 
the negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0067] <an example 3> - a negative-electrode active material - except 80*20 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, 
the negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0068] <an example 4> - a negative -electrode active material - except 70*30 having carried out 
comparatively the ratio of the scale -like graphite and nodular graphite which constitute a mixture, 
the negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0069] <an example 5> - a negative -electrode active material - except 60*40 having carried out 
comparatively the ratio of the scale like graphite and nodular graphite which constitute a mixture, 
the negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0070] <an example 6> - a negative -electrode active material -- except 50-50 having carried out 
comparatively the ratio of the scale-like graphite and nodular graphite which constitute a mixture, 
the negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0071] <an example 7> nodular graphite - replacing with a massive graphite -- using •* a 
negative -electrode active material - except 80*20 having carried out comparatively the ratio of 
the scale-like graphite and massive graphite which constitute a mixture, the negative electrode 
was produced like the example 1 and the gel electrolyte cell was produced using this negative 



electrode. 

[0072] <an example 8> - nodular graphite ■■ replacing with *■ a massive graphite ■■ using a 
negative -electrode active material except 60-40 having carried out comparatively the ratio of 
the scale like graphite and massive graphite which constitute a mixture, the negative electrode 
was produced like the example 1 and the gel electrolyte cell was produced using this negative 
electrode. 

[0073] <an example 9> " nodular graphite replacing with a fibrous graphite using -- a 
negative -electrode active material except 80-20 having carried out comparatively the ratio of 
the scale -like graphite and fibrous graphite which constitute a mixture, the negative electrode 
was produced like the example 1 and the gel electrolyte cell was produced using this negative 
electrode. 

[0074] <an example 10> - nodular graphite - replacing with -- difficulty graphitized carbon 
using - a negative-electrode active material - except 80*20 having carried out comparatively the 
ratio of the scale-like graphite and difficulty graphitized carbon which constitute a mixture, the 
negative electrode was produced like the example 1 and the gel electrolyte cell was produced 
using this negative electrode. 

[0075] <an example 11> - nodular graphite *- replacing with -* carbon black -- using - a 
negative -electrode active material - except 80 : 20 having carried out comparatively the ratio of 
the scale like graphite and carbon black which constitute a mixture, the negative electrode was 
produced like the example 1 and the gel electrolyte cell was produced using this negative 
electrode. 

[0076] <an example 12> -- the negative -electrode active material with which it comes to mix a 
scale -like graphite, nodular graphite, and carbon black by the ratio of 80-15-5 -- except having 
used the mixture, the negative electrode was produced like the example 1 and the gel electrolyte 
cell was produced using this negative electrode. 

[0077] <an example 13> - the negative -electrode active material with which it comes to mix a 
scale-like graphite, nodular graphite, and a fibrous graphite by the ratio of 80-15*5 - except 
having used the mixture, the negative electrode was produced like the example 1 and the gel 
electrolyte cell was produced using this negative electrode. 

[0078] <Example 1 of a comparison> Except having used only the scale-like graphite as a 
negative -electrode active material, the negative electrode was produced like the example 1 and 
the gel electrolyte cell was produced using this negative electrode. 

[0079] <the example 2 of a comparison> -- a negative -electrode active material except 99.5*0.5 
having carried out comparatively the ratio of the scale-like graphite and nodular graphite which 
constitute a mixture, the negative electrode was produced like the example 1 and the gel 
electrolyte cell was produced using this negative electrode. 

[0080] <the example 3 of a comparison> - a negative -electrode active material - except 30*70 
having carried out comparatively the ratio of the scale -like graphite and nodular graphite which 
constitute a mixture, the negative electrode was produced like the example 1 and the gel 
electrolyte cell was produced using this negative electrode. 

[0081] <Example 4 of a comparison> Except having used only nodular graphite as a 
negative-electrode active material, the negative electrode was produced like the example 1 and 
the gel electrolyte cell was produced using this negative electrode. 

[0082] <the example 5 of a comparison> - nodular graphite - replacing with a massive graphite 
- using a negative -electrode active material - except 40-60 having carried out comparatively 



the ratio of the scale-like graphite and massive graphite which constitute a mixture, the negative 
electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode. 

[0083] <the example 6 of a comparison> - nodular graphite replacing with - a fibrous graphite 
•* using a negative -electrode active material except 40-60 having carried out comparatively 
the ratio of the scale-like graphite and fibrous graphite which constitute a mixture, the negative 
electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode. 

[0084] <the example 7 of a comparison> - nodular graphite replacing with - difficulty 
graphitized carbon -- using - a negative -electrode active material - except 40*60 having carried 
out comparatively the ratio of the scale-like graphite and difficulty graphitized carbon which 
constitute a mixture, the negative electrode was produced like the example 1 and the gel 
electrolyte cell was produced using this negative electrode. 

[0085] <the example 8 of a comparison> - nodular graphite replacing with carbon black 
using - a negative -electrode active material ■■ except 40*60 having carried out comparatively the 
ratio of the scale like graphite and carbon black which constitute a mixture, the negative 
electrode was produced like the example 1 and the gel electrolyte cell was produced using this 
negative electrode. 

[0086] <the example 9 of a comparison> the negative -electrode active material with which it 
comes to mix a scale -like graphite, nodular graphite, and carbon black by the ratio of 40*40*20 - 
except having used the mixture, the negative electrode was produced like the example 1 and the 
gel electrolyte cell was produced using this negative electrode. 

[0087] And about the gel electrolyte cell produced as mentioned above, the peel strength between 
negative -electrode charge collector-negative-electrode active material layers and the discharge 
capacity of a negative electrode active material were measured, and the characterization trial of 
the load characteristic about the produced gel electrolyte cell and a cycle property was performed 
further. 

[0088] The peel strength between negative -electrode charge collector-negative-electrode active 
material layers was measured by the so-called T character friction test. 
[0089] As shown in drawing 4 , the T character friction test stuck adhesive tape 10 on the 
negative -electrode active material layer 3a front face of the negative electrode 3 with a width of 
face [ of 30mm ], and a die length of 200mm, stuck this negative -electrode charge collector 3b side 
on the stainless plate 11 further, and fixed A part in drawing 4 . This part was removed and it 
removed 10cm by pulling that removed edge to a stainless plate 11 in the horizontal direction of 
drawing 4 arrow mark B, i.e., the direction. The average of the force required at this time was 
made into peel strength. 

[0090] the negative -electrode active material same about the discharge capacity of a 

negative -electrode active material ■■ the coin mold cell 20 as shown in drawing 5 using a mixture 

was produced, and it evaluated using this coin mold cell 20. 

[0091] the negative electrode first obtained like an above-mentioned approach as the creation 
approach of the coin mold cell 20 - the mixture was applied on the nickel mesh (20 micrometers of 
diameters of nickel fiber) used as a charge collector, it dried and the negative -electrode active 
material layer was formed. And the nickel mesh in which the negative electrode active material 
layer was formed was used as the negative electrode 21 of a pellet type by piercing to disc-like 
[ with a diameter of 15.5mm ]. 



[0092] Moreover, it considered as the positive electrode 22 by piercing a lithium metallic foil to a 
negative electrode and abbreviation isomorphism. 

[0093] Moreover, nonaqueous electrolyte was prepared by dissolving LiPF6 by the concentration of 
1 molA into the amount mixed solvent of isochore of ethylene carbonate and propylene carbonate. 
[0094] The negative electrode 21 obtained as mentioned above was held in the negative electrode 
can 23, the positive electrode 22 was held in the positive electrode can 24, and the separator 25 
which consists of porous membrane made from polypropylene between a positive electrode 22 and 
a negative electrode 21 was allotted, the inside of the positive -electrode can 24 and the 
negative-electrode can 23 nonaqueous electrolyte - pouring in the positive -electrode can 24 
and the negative -electrode can 23 - an insulating gasket 26 - minding the coin mold cell 20 
whose diameter is 20mm and whose thickness is 2.5mm was produced by fixing in total. 
[0095] And about the obtained coin mold cell 20, rate charge of 10 time amount of geometric 
capacity was performed to minimum 0V by constant- voltage constant-current charge, and then 
rate constant-current discharge of 10 time amount was performed among termination 
electrical-potential-difference 1.5V. Discharge capacity at this time was made into the discharge 
capacity of a negative -electrode active material. 

[0096] As a load characteristic, about the gel electrolyte cell, 1 / rate discharge of 3 time amount of 
geometric capacity (3C) were performed first, and it evaluated as follows. First, to each cell, 23 °C 
and constant current constant-potential charge were performed to 4.2V for 10 hours, then, 
constant-current discharge of 3C was performed among termination 

electrical-potential-difference 3.2V, and discharge capacity was determined. And the output in 
each rate discharge of time amount was computed as 100 molar fractions to 1/5C from the average 
electrical potential difference called for from now on. Moreover, the volume energy density of the 
cell to the discharge capacity at this time was computed. 

[0097] As a cycle property, to each cell, constant current constant-potential charge was performed 
to upper limit 4.2V at 23 °C, next constant-current discharge of the rate discharge of 2 time 
amount of geometric capacity (1/2C) was performed among termination 

electrical-potential-difference 3.2V It is 500 cycle ********** f using this as 1 cycle. And the output 
in the rate discharge of time amount was computed from the average electrical potential 
difference called for from now on as 100 molar fractions to 1/5C in early stages of a cycle (the 1st 
cycle eye). 

[0098] Each cell characterization result about the cell of an example 1 - an example 13, the 
example 1 of a comparison - the example 9 of a comparison is shown in Table 1. 
[0099] 
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[0100] First, when it sees about the peel strength between negative -electrode charge 
collector-negative -electrode active material layers, in the example 2 of a comparison whose 
example 1 of a comparison and addition which did not add a carbon material are 0.5 % of the 
weight, peel strength is extremely low and it turns out that a negative -electrode active material 
layer tends to exfoliate from a negative electrode charge collector. Although peel strength also 
increases with the increment in the rate of the added carbon material, even if it will be saturated 
if the rate of a carbon material becomes about 20% of the weight and the addition rate of a carbon 
material increases after it, most improvement in peel strength is not found. 
[0101] Moreover, the cycle property of a cell is also known by that the good value is acquired, so 
that the peel strength between negative electrode charge collector-negative-electrode active 
material layers becomes large. 

[0102] On the other hand, the rate of a negative -electrode active material will fall and discharge 
capacity will fall as the addition rate of a carbon material increases. Moreover, although the 
improvement effectiveness is notably seen to about 5 % of the weight, if the addition rate of a 
carbon material becomes more than it also about a load characteristic, the property of an addition 
carbon material will come to appear strongly, and the improvement effectiveness of a load 
characteristic will no longer be seen so much. 

[0103] Moreover, it turns out that the thickness of a negative electrode becomes thick as the 
addition of a carbon material increases, when it is going to make equal discharge capacity per 
unit area of a cell. This means reducing the volume energy density of a cell by adding a carbon 
material. About the volume energy density at the time of 3C discharge, when the additions of a 
carbon material are 5 % of the weight or more and 30 % of the weight or less, it turns out that the 



good value is acquired. 

[0104] When the addition of the carbon material added from the above result to the scale-like 
graphite which is a negative -electrode active material was made into 1 % of the weight or more 
and 50% of the weight of the range, it turned out that the desirable result is obtained. Also in it, 
when the addition of a carbon material was made into 5 % of the weight or more and 30% of the 
weight or less of the range, it turned out that the desirable result is obtained especially. 
[0105] 

[Effect of the Invention] In this invention, while raising the binding property of a 
negative-electrode active material layer and a negative -electrode charge collector, without making 
the scale-like graphite which is a negative -electrode active material increase a binder component 
by mixing at least one or more kinds of carbon material among nodular graphite, massive 
graphite, fibrous graphite, and difficulty graphitized carbon or carbon black, the use effectiveness 
of a negative -electrode active material can be raised, and high capacity and a heavy load, and the 
nonaqueous electrolyte cell that has a high cycle property can be realized. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is the perspective view showing the example of 1 configuration of the gel electrolyte 
cell concerning the gestalt of this operation. 

[Drawing 2] It is a sectional view in XI -X2 line among drawing 1 . 

[Drawing 3] A positive electrode and a negative electrode are the perspective views showing the 
condition of having considered as the electrode winding object. 

[Drawing 4] It is the sectional view showing the approach of the peel strength trial in an example 
typically. 

[Drawing 5] It is the sectional view showing the example of a configuration of the coin mold cell 
used by evaluation of negative -electrode discharge capacity. 
[Description of Notations] 

1 Gel Electrolyte Cell 2 Positive Electrode 3 Negative Electrode 4 Gel Electrolyte Layer, 5 
Electrode Winding Object 6 Sheathing Film 7 Positive -Electrode Terminal 8 Negative -Electrode 
Terminal 



[Drawing l] 



[Drawing 2] 



[Drawing 3] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



